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Dean Dn. Lederberg:

Some yeans ago when you were at Stanford University, you Led out in what appears
to me to be a Landmark contribution in Fundamental Chemistry. 1 refer Zo the caleula-
tion of the number of isomerns which a molecule might have given its constituent atoms.
1 have been able to obtain some information about the nesults of this work, including
the anticle "The Scope of Structural Tsomerism," by Dennis H. Smith, and two articles
by L. M. Masinter® from a series on arntificial intelligence.

1 have a desperate need to §ind information on the number of possible Lsomers for
as many moLecules as possible. This need exists in order to clarnify an important fea-
tune 4on the periodic system which we believe can be constructed for moLecules with any
given number of atoms. The periodic system fon diatomic molecules has been extensively
demonstrated to agree with the data and to allow the prediction of new data. Work on
the periodic system for triatomic molecules has begun. As the number of atoms in the
moLecule increase, the problem of isomers grows motre and more important - hence this
Letten.

The arnticles by Masinter*give the number of isomens for a few molecules., The
anticle by Smith gives the number of isomers for a Large number of molecules, but

ot of.

A Liberal Arts College operated by the Seventh-day Adventist Church



Dr. Joshua Lederbeng Y
Aprnil 9, 1986

unforntunately the numbers of hydrogen atoms are not Listed (the degree of unsaturation
48 Listed). T know that, in principle, it should be possible to reconstruct the mole-
cularn formuwla including the number of hydrogens with the tabulated infommation. How-
ever, owt time and expertise are Limited and s0 1T am wiiting £o see whether you might
have the oniginal print-outs in which the numben of isomers are Listed fon the specific
mofecules Lincluding the exact number of hydrogen atoms. 1 venture to take yowr time
gor this question because of the invitation at the end o4 Dr. Smith's article.

Your attention to this question and any assistance you might be able to hender
(such as fo whom to wiite forn the necessary information) are deeply appreciated.

Respectsully yours,

v

Ray Heffernlin,
Progesson of Physics

RH'Eh



SCOPE 0¥ STRUCTURAL ISOMPR[xV

such plots display a slightly decres<ing slope with increas- Table 1. Structural Tsomers or‘ C.N D x+y w2 B,

ing carkn number for each given unsaturation. for Aifowed Values vf the Unacmuration, U
As unsaturation increases, the slopes of the curves in-

crea-e sharply {see Figure 1 as U increases from zero to .o of Uns

four), Fowever, curves repre\*er*ina higher unsaturation No-ob e e T T o

s At 0 1

frequertly begin, and remain for a short time below

(83
(99
£
2y
o2

counts irefju
' ~
CUurves represesting [( wer unsats xrcmnn counts, for exam- %x i 1 1
ple, the cu-ves for [ =3and U = ¢ Figure L. It seems clear ol ] 5 3
Lhaf the hizher *he degres of unsaturation the greater the c. 2 3 9
puszible nonhe n"i combinatiens of multiple br\r‘d\ and C, 3 10 26 6
i : 32 =2 ; .
ring svstems, Th’a factor s rezponsible for increasing slope g” ‘; = i 59
with increasing U wawd in Pigure 1. Rut, carrving this c'o 1 1
. 1
argument to its extrer s hy should not the number of iso. c.0, 2 3
mers fora given cormS matinn of stoams always he greater for C,0, 3 g 2
higher unsariiretion coomts, as lony as the total velsnce of 248* 1; 23 3'23? 1—; 3
) . s = 2! 2
the compazition list oun ;up;»wf the specified tura- ot 11
tion” The next <ection discusses thes point in mere darail C0. 2 2
The Mamber of Stroctaral ‘:-"!‘&‘31’5 v, Unsaturatinn C O, 5 10
Cournt In Figure 2 some zelected data fram Table T are 88 1,; 1_’?‘} l‘i N
. . . . . . 2 22 3% e
plotted inchuding varinus combinations of six atomsz. This ot 1 1 l
bigrers itierraten the opieal rise and fd“ af the nun.b C, 3 1
f<oneere with vnere (0 samaaturation, he valoe of ursan- ¢ 10 o 5
) - BIS . N
Fation 2 bothe rooher of fsomsevs reaches a % "‘T f B 16
. . . > )
< v o e Tonction o the pumber a; i N 6 5
The valte Bs oy o ki e O AR i 10
thee o e s 0 e i e oF O 1 1
. . . o ~ C 9
Poire atomo -hows s o ar eral e %,-“; 3‘ ; -
tion biets of Six arones have noxinma at U Howover, N 1
meest I Siplay et at T T 2 C. 1 1
[+ i tntereative oo aote thor sheroda g spath o ¢ 2 1
of rercher of o o slthou s tration N exar g ' 4 g—’
o N I A i
need in Taht corof dsor At : - b
Sl ‘ e 1= A1 of tsonar L'A,'\‘l 17 100 1 T
\4“19 Lo n Pt SN ¢ treataratio: N, 1 1
’I.‘AG oty B . ; D aerve to IHU’"!L‘N'(‘P Ary- CN : 2 4
orher - ) e oaneh shaootions, These are con- C.N ] lb X )
) \ R R CoNy 14 52 ) i
Lo ctaoogy the mue Baes of Somers can C°N I 97 A = . R
i ) ; IS5 J
o vioof at. 'mth avmther ty e NS 1 2 1
. . AR b
1h { ers ve, Atois Type Ny E 13
Mo och T g a given nurhere o CoN 14 2l 10
, s TN 15 S dnd Lot
at b etar af pse Sl 5 ‘ ¢ ’
N, Z ' 4
I S N SRt S C'N < ST -
Prreoare [ I N R RLA Tr (:\-J 37 3 19 5 H
o or N he s abiove the caevn 5 008 A 515\ 1.:: ‘Ir 1 ? 1 N L2
U curve of U200 Lies ghave the PO fr 021 <4 Tt i N { ia N i
revsors bl te ket thor o g conneronaf the vl ef A\Tr\‘ 1 1
evob oo cT s e cic e either cre Noorone O Do ore C N0, 3 o 2
(T T R T L PHAT S SUL I PRE It B3 PRRRTRVORY PRI S EREATA 8 = 1l
e af : LN b, 21 t - 1o ki
Pty CINIOL 55 209 Ter Lo Toe
R N 2 3 1
Pt CNIO g2y B |
CNTOL 30 11a 1 [
: , CNOD 102 527 1iai g .
T Tavs i i ERRVE S A RN - - -
B ‘I_ e e i S N, Oy 3 i 4
tie in v of ann r.}(:'r‘: Ay Fail CNO 2 - Qi o
to e e the robe vl numiters of fzonicrs rerulting fr'u{?' CNOp 101 42 a7 S S0
Nt 5 =
repta sy er oarhe Lo nomiher of ators by the sare num ,.4\:’»,‘ 61 e . -
Berof o which o Morin T &"'\‘Ll ):‘ - T o
iar e ir NG it 3
sertes A seethion T ea Tabla Tare pre RN NTo o 2
Ihto i oan i woof varianion of stom ty, CN D S
pary s S e e . N O, 2 3 10
. ; T . . C N, O, Qi 1 R i
Foor a ioeny aewatoration ceoet the patic hetuw o nar &‘»JU‘O‘ s Tl o b
Leritrn e TEaill thasitarion v, O sob it N o= -5 T
rosios with ahetitugion, ez N D C 3 504 Te
shie 10 N 10
C 26 157
N 24 N
N 3
e C 17 1~
R R N ~ . .
DHSEas 500N ¢ i R 110
o~ . . . . N 5 5
1 P van i of moawehes 0F Daggers with C e " v
Mo et D atars o Wit unatyr tion cosint or with N 4 30
: terh ofareatiry tvpe with arcther can be rationalived on N L ,
: e . N e by et ¢ 33 3
s S SEELnE T N. 17 , 2
< 2! : Pt e s N 5 =




